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Abstract

Introduction: The development of a new chemical entity into a drug is of indispensable importance for
the progression of health care. As physicians play the main and important part of any clinical trial, it is
necessary to know about their awareness about clinical research, drug development, good clinical practices,
and regulatory authorities.

Objective: This study was designed to assess and compare the knowledge and awareness toward drug
development process among medical interns, dental interns, and postgraduates (PGs).

Methodology: This was a cross-sectional study enrolling 186 professionals of medical college and 110
professionals of dental college in Punjab who were given a prevalidated questionnaire that included 27
questions related to knowledge regarding drug development process. Data were analyzed for percentage
correct responses, mean values, and intergroup comparison by applying t-test using SPSS version 20, IBM
SPSS Statistics for Windows, Version 20.0. IBM Corp., Armonk, NY, USA.

Results: It was found that medical and dental college professionals had a very poor awareness and knowledge
about drug development process to the tune of 33%. Professionals of dental college had 53.7% knowledge of
clinical research in comparison to 43.2% of medical college. A statistically significant (P < 0.05) difference
for sections on drug development, clinical research, and regulatory authority among interns and PGs was
found with interns possessing better knowledge.

Conclusion: It is concluded that regulatory authorities such as Board of Studies of various medical
universities, Dental Council of India, and Medical Council of India must take necessary steps to increase
the knowledge of drug development process among dental and medical professionals. Incorporation of this
topic in educational curriculum in the initial stages of graduation and postgraduation would be beneficial.

Keywords: Awareness, clinical research, drug development process, good clinical practice, knowledge,
regulatory authorities

Address for correspondence: Dr. Ravinder Nath Bansal, Guru Gobind Singh Medical Hospital, Faridkot - 151 203, Punjab, India.
E-mail: rnbansal@gmail.com
Received: 09-04-19, Revised: 25-04-19, Accepted: 03-06-19, Published: 05-09-19.

INTRODUCTION process (costing 20—24 billion approximately). Drug

development process involves preclinical studies and

Development of a new drug and its approval for marketing  clinical trials"® (studies carried to prove that new drugs
is a time-consuming (on an average 13 years) and a costly
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are safe and effective for human subjects)¥ along with
comparison of new drug with already marketed standard
drug. Then, approval by regulatory authorities for marketing
is required.P! Postregulatory approvals, new drugs are made
available for clinical use of patients,) and pharmaceutical
companies need to recover their research and development
costs. To create awareness on newly developed compounds,
representatives of these pharmaceutical companies meet
the prescribing professional with inventory of gadgets
and presentation material to prove the superiority of
formulation being marketed by them. They approach the
physicians with results of clinical trial and highlighted
charts and bar graphs along with the marketing skills.

Investigators conducting clinical trials are required to
have knowledge of drug development process, principles,
and methodology of clinical trials and should have
International Conference on Harmonization good clinical
practice ICH-GCP) training,” On the other hand, research
is not considered important among medical professionals
leading to poor performance.” During graduation,
medical and dental students are seldom trained to analyze
the results of the various research studies. They are not
required to conduct research as a part of their graduation
curriculum. During internship, graduates concentrate on
preparation for postgraduate (PG) entrance test. While
some are able to join PG studies, rest get into practice
getting no opportunity for understanding research and
related development activities. Graduate and PGs play a
key role in health-care delivery system for which health
research is important.”

With the above trends, it remains unclear how graduates will
be able to analyze various published studies and the possible
biasness in the conducted research, limitations of studies
and possible variation due to geographic and demographic
differences of tested subjects. Focus of medical fraternity
on research at PG and super-specialization levels has
been falling. This further gets narrowed with the falling

9 For the succession of

standards of medical education.
health-care system, knowledge of clinical development of

new chemical entity is vital among professionals.!

Marketing representative presents the pharmacological
merits of new drug and compares it with already marketed
products. They emphasize on results of clinical trials
representing statistical findings such as graphs and videos.
With the above background of understanding and analytical
capabilities of physician, newer products are probably sold
based on the presentation and merits of peddling skills of
the representative companies.
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Most if not all the medium- to large-sized hospitals are
being formed as a research entity. This gives them the
advantage of saving on tax and increases profitability.
Website of the Clinical Trials Registry in Indial'! was
explored, and it was found that estimated <1% of hospitals
and <10% of research centers are enrolled for clinical
studies. This shows that there exists a gap in available
infrastructure and actual research centers. Those who have
not enrolled may have infrastructure to conduct trials but
are not participating due to ignorance. This study focuses
to understand and analyze the awareness of various aspects
of drug development process among young medical and
dental graduates and PGs.

METHODOLOGY

A cross-sectional study was carried from May 2015 to
August 2015 among the internees (graduates) and PG
students of a medical and a dental college in Punjab.
A list of the interns and PGs was obtained from
respective colleges, and all of them were approached at
their convenient timings; volunteering professionals were
included in the study, and a written consent was obtained
from the participants.

A predesigned questionnaire was devised, based on
previous research studies and in consultation with faculty
members of the department of medical and dental
sciences and research department. The Questionnaire
was got prevalidated and the necessary modifications
were incorporated into the final questionnaire. The
questionnaire covered demographic information and
questions on (1) drug development, (2) clinical research, (3)
GCP, and (4) regulatory authorities.

Out of total 296 professionals volunteetred, 256 professionals
completed the study (response rate of 86.4%). Grossly
incomplete feedbacks (# = 5) were excluded from the
study. The final analysis covered 251 professionals. Interns
were selected as graduates as they had completed their
study period, and PGs were selected for being trained
in their specialized field. Responses of participants
were categorized to prefixed grades in reference to the
previous study:! <50% as poot, 51%—74% as average, and
75%—100% as good. Knowledge about drug development
process was assessed as percentage of correct responses.
It was assessed by scoring 1 to the correct response and
0 for incorrect response. The maximum score was 7 for
clinical research and minimum being 0; the maximum score
was 10 for drug development and minimum being 0; the
maximum score was 4 for GCP and minimum being 0;
the maximum score was 6 for regulatory authorities and
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minimum being 0; total score was calculated in the end by
valuating the answers.

Statistical analysis

The data were entered in Microsoft Excel spreadsheet
and were presented using frequencies, mean, and value
as appropriate. The intergroup comparison was done
using Student’s #test. P =< 0.05 was considered statistically
significant. The statistical analysis was done using SPSS
version 20, IBM SPSS Statistics for Windows, Version 20.0.
IBM Corp., Armonk, NY, USA.

RESULTS

This study aimed to assess the knowledge and awareness
about the most basic aspects of clinical research and drug
development process among dental and medical internees
and PGs. Questionnaire was provided to all the eligible
participants of dental college (# = 110) and medical
college (7 = 186). Of the above, 101 (40%) internees and
150 (60%) PGs participated and completed the study
questionnaire [Table 1].

Out of 251 professionals who participated, for the section on
drug development, 10% scored average and 90% scored in
poor response category, whereas for clinical research section,
42.8% of participants fell in the average category and 57.1%
of participants in poor category. None of the participants
scored “good” [Table 2]. Knowledge of GCP and regulatory
authority was found to be poor for all of the professionals.

Knowledge of drug development

Overall, study participants had 27.7% knowledge about
drug development and 21.9% and 23.5% about registration
and processing of investigational new drug application,
respectively. A very low percentage of participants, i.e., 19.9%,
responded correctly for time period taken to develop a drug.

Knowledge of clinical research

It was found that knowledge of clinical trials among
medical and dental professionals was 68.9%. Only 37.8%
of study population responded correctly about purpose of
clinical trials in drug development process. Only 42.6%
of participants responded correctly about four phases of
clinical trials [Table 3].

Knowledge of regulatory authorities

Only 33.9% (n = 85) of participants were aware about
regulatory authorities i.e. DCGI (Drug Controller
General of India), USFDA (United States Food Drug
Administration), EMEA (European Medicines Evaluation
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Table 1: Distribution of participants among both colleges
Overall (%)

Dental college Medical college

Interns 54 47 40.2
PGs 47 103 59.7
Male 15 79 374
Female 85 72 62.6

PGs=Postgraduates

Table 2: Proportion of participants with correct answers

Good Average Poor
Drug development - 10 90
Clinical research - 42.8 571
Regulatory authority - - 100
Good clinical practices - - 100

Good: >75% correct responses, Average: 51-74% correct responses,
Poor: <50% correct responses

Table 3: Knowledge of drug development and clinical research
Correct (%)

Knowledge about

Drug development process

IND application stands for investigational new drug 56.2
Registration of IND application 21.9
Processing for IND 23.5
Phase of clinical trial before which IND number is applied 311
Advantages of IND 49.4
Phase of clinical trial after which NDA number is applied 19.1
Cost needed to develop a new drug 12.0
Knowledge of time span taken to develop a new drug 19.9
Knowledge of pharmacokinetics 23.5
Knowledge of CRF in clinical trial 20.3
Clinical research
Definition of clinical trials 68.9
Purpose of clinical trials 37.8
Different phases of clinical trials 42.6
Preclinical studies 53.9
Purpose of blinding procedure in clinical trials 59.4
Types of blinding procedures done in clinical trials 39.4
Objectives of the Phase 1 clinical trials 36.9
Regulatory authorities
Different regulatory drug approval authorities 33.9
FDA 3141
Ethical codes for biomedical research 28.3
Corrective actions taken by regulatory authorities as a 38.6
consequence of tragedies in clinical trials
Ethical guidelines entailed by Nuremberg Code for 291
biomedical research on human subjects.
Schedule Y requirements for clinical trials in India 25.9
GCP
Meaning of GCP 28.3
GCP as an efficacy guideline 215
ICH 13.1
Thirteen ICH-GCP principles 37.1

IND=Investigational new drug, CRF=Case Report Form, FDA=Food
drug Administration, GCP=Good clinical practice, ICH=International
Conference on Harmonization

Agency),MHRA (Medicines and Healthcare products
Regulatory Agency) and TGA (Therapeutic Goods
Administration). Knowledge on ethical codes among
study participants was only 28.3%, and guidelines
entailed by Nuremberg Code were known to 29.1% of
participants.
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Knowledge of good clinical practice

GCP is an efficacy guideline which has to be followed
by each professional whether in private or government
practice. Results showed that awareness about GCP was
less than one-third (28.3%) [Table 3].

Differences between various segments of participants
There was no significant difference in knowledge levels
of male and female participants except for knowledge on
clinical research section where female participants fared
significantly better than male participants.

Among the participants, 32.2% of interns and 24.6% of PGs
presented with correct knowledge of drug development,
51.3% of interns and 44.5% of PGs were acquainted with
knowledge of clinical research, 34.6% of interns and 28.5%
of PGs were found to have precise knowledge of regulatory
authorities, and 25.0% of interns and 24.8% of PGs were
aware of GCP. The above differences were statistically
significant (P < 0.05) for sections on drug development,
clinical research, and regulatory authority with interns
having significantly better knowledge.

Knowledge levels of the professionals for most of the
sections were <50%. Interns had significantly (P < 0.05)
higher levels of knowledge for sections, namely drug
development, clinical research, and regulatory authority.
There was no statistically significant difference in
knowledge for section on GCP [Table 4].

Overall, knowledge among professionals was limited
to only 48.4% about clinical research, 27.7% about
drug development, 25.0% for GCP, and 31.0% for
regulatory authority. Comparing the knowledge levels of
dental professionals with medical professionals, dental
professionals were found to have higher knowledge for
three of the four sections [Figure 1]. There was a statistically
significant (P < 0.05) knowledge gap among the medical
professionals and dental professionals about clinical research.

DISCUSSION

Table 4: Knowledge of study participants toward drug
development, clinical research, good clinical practices, and
regulatory authorities

Section Groups Knowledge score (%) P

Drug development Interns 32.2 0.00*
PGs 24.6

Clinical research Interns 51.3 0.03*
PGs 44.5

Regulatory authority Interns 34.6 0.02*
PGs 28.5

Good clinical practice Interns 25.0 1.00
PGs 24.8

*Statistically significant at 0.05 levels. PGs=Postgraduates
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It has been said that training in research activities during
initial stage of career with mandatory assessment of
research capabilities may translate into increased interest in
research at postgraduation level.”! On review, medical and
dental curriculum was found to cover only a few of the
relevant topics covered in the 2™ year under pharmacology
subject. Indian medical and dental education system
does not include research methodology in syllabus at
undergraduate level. These topics are covered to a partial
extent with little emphasis on the subject and focusing more
on examination-otiented teaching and study.l’ Medical and
Dental Council of India has made it compulsory for the
PGs to attend conferences, give paper presentations, and
engage in publication of articles.'” While physicians are
the main and important part of any clinical trial and drug
development process, literature review suggests that the
knowledge and awareness among physicians are poor in
our country. Ideally, practicing clinicians should be able to
assess cost-effectiveness, risk-benefit, and quality of life
with the use of drug, followed by informed decision to
prescribe the drug and discover long-term benefits and side
effects of drugs among different patient populations. The
poor knowledge of drug development in professionals may
be due lack of interest, little research in drug development
in colleges, and research projects undertaken passively for
formal completion of requirements of curriculum rather
than active hunt into quality research.

An earlier study on drug research carried out by
interns and PGs in India has also been found to be
unsatisfactory as compared to developed countries.!"’)
In one study, knowledge of qualified professional about
drug development was found to be 32% among medical
students!" which is similar to the finding of the present
study.

Ethics are given prime importance in modern system
of medicine. Various guidelines have been formulated
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Figure 1: Knowledge of dental and medical professionals about drug
development, clinical research, regulatory authorities, and good clinical
practice
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for protection of rights, safety, and well-being of trial
participants. After World War 11 in 1947, the Nuremberg
Code was formulated, and in 1964, the Declaration of
Helsinki was formulated by the World Medical Association.
It was considered as basis of ethical values to provide
guidance and education about the safety and benefit of
research subjects. It also bound physician to take important
measures to safeguard the rights of human subjects
involved in the research.™ About 28.3% of the participants
responded appropriately about the ethical codes for
biomedical research on human subjects, and these findings
were in compliance with that of two different studies done
in South India and North India among medical/dental
students and faculty.'*""! Nearly 29.1% of the present
study participants responded correctly about 10 guidelines
entailed by Nuremberg Code, and similar observations
were found among medical interns in Kathmandu"™® and
in doctors and nurses in Barbados.!"”

In India, clinical trials are regulated by Schedule Y of the
Drugs and Cosmetics Rules, 1945. Schedule Y provides the
requirements and guidelines for import and/or manufacture
of novel drugs for clinical trials or sale."””) Knowledge of
Schedule Y requirements in India for clinical trials among
study participants was found to be very poor (25.9%), and
similar findings were revealed in different studies carried
in Government Medical College and Hospital in East
and South India.b*" Lack of knowledge in professional
toward regulatory authorities and their requirements may
be due to the fact that Institutional Ethics Committees
and other regulatory authorities are performing required
tasks and are not taking any strict action if any misconduct
of trials takes place. The major response of concern
highlighted in our study was inadequate knowledge of
Schedule Y requirements. The ICH-GCP is the standard
for conducting a clinical trial. It deals with the design,
conduct, and performance of a trial, and it also covers
auditing, recording, analysis, and dissemination of the
results of clinical trials.?"! Guidelines have been formulated
for protection of rights, safety, and well-being of trial
participants. About 21.5% of professionals were aware
about GCP as efficacy guideline, which was found to
be similar to another studies carried out by different
scientists for evaluating GCP and for assessing knowledge
and perception regarding clinical trials among medical
professionals.>" These results can testify the lacking
curriculum in its focus on GCP for young professionals. An
alarming low number of participants (13.1%) responded
about ICH terminology with similar findings (12%)
observed among health professionals in Karachi.”! About
37.1% of the participants had knowledge on ICH-GCP
principles/guidelines, and similar results were observed in
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previous studies conducted among health professionals
in Saudi Arabial®"! and in Uganda.” These results can be
attributed to the fact that curriculum has not been designed
for GCP training among professionals.

In our study, 68.9% of the participants were found to be
familiar with clinical research similar to the finding of a
cross-sectional study carried out at a tertiary care hospital
in Mumbai. This lower percentage knowledge of clinical
research may be due to the absence of formal standardization
of Clinical Research Training Program leading to knowledge
gaps and misconceptions among professionals.” In
European country, only 23% of undergraduate professionals
were involved in research projects.**

Awareness on clinical research and drug development
process was found to be low among interns and PGs
of both medical and dental colleges. In India, 91% of
interns were found to be unaware about research in
their institution.”®! Professionals in India are not much
exposed to research at a phase of academic development.
520 Tn our study, overall knowledge of clinical research
was 48.4%, and of which, only 51.3% of interns
were aware about clinical research. The present study
postulates poor knowledge attributed to the inadequate
curriculum, poor research interest, insufficient facilities,
lack of funds and training, limited time period, inadequate
infrastructure, etc., These findings were found to be
similar with previous studies carried out by the different

scientists.!'>?728

CONCLUSION

From this study, it may be concluded that medical and
dental professionals do not get an appropriate exposure to
clinical research and drug development process during their
graduation and postgraduation level. This has been cleatly
demonstrated in our study. Incorporation of basics of clinical
research and drug development process in MBBS/BDS
curriculum at graduation and postgraduation levels could
be a beneficial step taken by Medical Council of India and
Dental Council of India. Each institute should launch its
training websites for continued education in recent areas of
knowledge. Research training during period of residency
can make them more enthusiastic for future research and
practice. We must take the necessary steps to make widespread
awareness among students about clinical research. Good
motivation should be there for students to undertake clinical
research and follow good practice guidelines. Medical and
dental colleges should allocate mentors for research training
and increasing interest of students toward research.
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Limitations of the study

As data were collected based on self-information given
by medical and dental students, therefore the possibility
of reporting errors and recall biases could not be ruled
out, and the opinion of nonresponders could also have
affected the interpretation of the study. Data were collected
from two colleges (one medical and one dental college) of
Punjab, and as such, findings may not be representative of
other colleges of the state.
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